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(54) ELECTRON BEAM DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an electron beam device which can obtain a 
maximum enlargement effect of focal depth at minimum number of image uptake by 
acquiring a plurality of images with an optimum focal shifting amount in interlocking with 
image- forming conditions. 

SOLUTION: With the electron beam device equipped with beam-focusing means 5. 6 for 
stopping down a first electron beam 4 emitted from an electron beam source with an 
object lens, a beam scanning means for scanning the first electron beam on a sample 
10, a detecting means 13 for detecting a second signal 12 generated from the sample 
by the beam scanning, and an image-forming means forming a sample image from the 
second signal 1 2 to obtain a scanning image of the sample, the device is further 
equipped with a focus control volume determining means 1 5 for determining a changing 
width of a beam-focusing position in interlocking with the imageH^orming conditions, a 
focus controlling means for controlling focus conditions of the beam in correspondence 
with the focus control volume, image number determining means for determining the 
number of image sheets, an image uptaking means for continuously uptaking a plurality 
of images of different focus conditions controlled by the focus controlling means, and a 
memory means for memorizing the plurality of images. 






















H 




6 





1 h-'yt-:f.xwvins 1 j'-*7ry^jjxmm^nm^wK9 . 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 



12.02.2004 



Copyright (C); 1 998,2003 Japan Patent Office 



(19)B*H»llFJt (JP) 



«2) iSt ^ it^ 11= ^ ^ (A) 



#582002-75263 
(P2002 -75263A) 



(BDInta* 
H 0 1 J 37/21 
G2 1K 5/00 

5/04 

HO 1 J 37/22 



F I 

H 0 1 J 37/21 
G 2 1 K 5/00 



f-73-^•(##) 
SCO 3 3 



5 0 2 



R 
A 

5/04 M 
HOIJ 37/22 5 0 2H 

*M* m^JM(OS& OL (^13 M) 





4$S2000-260873( P2000-280873) 


(TDtUSA 


000005108 












¥Je£12^ 8 ^ 25 B (2000. 8. 25) 










(72)«l»# 


n 








3?«»t^fc^;ftAiri^:fe^^882#ffiI flc 














(72)«W« 
























(74)*^A 


100068504 








^± /Nil ms (n2«) 











(54) 9r?Wmm 



(57) 

im^^m «^ili*^^^S[msnfcl;^c«^tf-A4* 

**iKlW>X7Tiffl<*S!Stf-AJRm^©5. 6 t. 1 
iC^fc* IS U T tf- A © 7 * - * X * $iJS|-r -5 7 * - * 




11- — T" 
15v L 



^22 



12 



^ia .-^^4 




1 5-7t-«xtMua«a 1 7*-7«-3bximMi8nflD«at 



(2) 



^m2 002-7526 



^mt, mmo^^^^^-t^mm^mm^mii. my 
Hifc^iais-r -5 IBISES t **-rs d t sit^mt-r -sm 

oT«s|et*>^fl^-r^ 2;*:«^S:Mffi-r-5.'^tii^©<i:, 

u T tf - A w 7 * - * X ^ # * su ffli r •& 7 * - * « ffll 

- * X $ir^ #g-^?f!l^as $ ti;t S?it -5 «^<D 7 :t - X 

«EE (Vacc) . nmv^'Xnv—^y^T'^ 7.^1^7. 

(WD) , tf-AiR^ft (a) , Ife^g^ (M) . l^^f 
-A(Olf-AgTft*S»^i-^tM (R) , iii»»H^^ 

(Npix) , Bife<Da*-y--i' X (dpix) . -fu—-:fmm. 

[Ii!««4] ^^SCSAI, A2i:b, SSIfS^ (M) 

A 1 xdpix/MtL. li^f&^*^m^©f&^J: 0 t>;^ 
^tii^Jctt, 7;t-;^X«iJiSffi=A2 (-3£) OM» 

C»*^5] MfB^»Al«. f-AiR^Aa-tl^S 

CW*JS6] HftlB^^AUi. SDiSmff (Vacc) © 
^Wf-A^^I=(c43tt-5 1 ife®^f-A(D^J 



[89*317] tfrtB^ScA2tt. ilDjim (Vacc) <D 
B. 

[»*3S8] miB»»Al*5j;CX/^ActtA2«, « 

=^m.<r)nm. (bs) <i:yp-:^sfig dp) ©jtr-ftss 

5 ~ 7 ®u-rn*WcgB«6roii^i^SB. 
[tf*3S9] fltrlB:7:i--*xsi]tgifi«. lra)S«ffi«fc 

JR 1 2 f::^«®«^i^^e. 
[ii!*«io] y ii-ij7.wm^mt. i;^s:e-A* 

{t:;!?-y:Tb*-A©iR^^frSr©Jffl|-r-5IS*^ 1 ~ 9 

xx't,^xm^^n^m^^ i ~ 9 <D^i-rn*^tB«cD« 
im^m 1 3 ] 1 ~ 1 2 ©vi-rti*wriBi5®« 

*-5i;:fB«©m^^gB<, 
[W*3I14] BfltBB»Slg5^^e«, H0(DH^^ 

1 2©t,i-rtl/<»M-|B®©«^^^B, 
[iS*:^16] HaiBBiaScSl^^e«. 2>>-fifr07* 

«0«^i^SB. 

^waeHcDH (y:t-iJ7.m^) ^u^-r^y^-io^m 
■^m^^mt. my:t-tJ7.m^m^mm<Dm^m\z& 

1 ~ 1 2 <r>\,^-rn*^\z^m<om^^mm. 
im^mis] miBy:t-tixmm^mt.mtE<r>y 
yt—:h7.i^Wi^mmizLx, 7>y-y^-ti7<D:^(^ 
izy ^-tixiumuuA^<b, wi^^<Dmi&^mfi^vx 



(3) 



<^m2 002-75263 



sioatra*^ 1 ~ 1 7 ©fci-rn*Mcieig®«^=^iSS 

B. 

^> :t — A— 7 * - :^ X >' ^ - ;^ X L *^ 

2 o©i.i-rn*»fcffi«6cr)«?iii^«. 

nfcilB#±T'. tt.lt®2,*C^Jg5£-r-5fg^#®i:. MJt 

■5i»*:« 2 ~ 2 2 ©tiTn*^lwlBt6©«^t8^e. 
[0 0 0 1] 

[0 0 0 2] 

SB«, ^'^WmM 

[0 0 0 3] <h;n^*t, m.^(n^m.(r>-$£,^mm\L\z^r> 
[0 0 0 4] 7c*. 

[0 0 0 5] Sfc. 5-299048 ^^ffiC: 



[0 0 0 6] 

[%Bjd^^ftbJ;-5i-r^iSS] -^('. ^^m^lg® 

a+<g*^e> 1 0 0 :^«gg«®H-ewigT 

[0 0 0 7] *5SIH®SWtt. ^BA5;<-3'^e^* 
[0 0 0 8] 

[0 0 0 9] 06*3j;yt07«, ti-ftl*— — 

[0 0 10] 06ii, JnjimJI*i[^C^#tc*fL.T> g 
^ : A. ^)-<K«g*tii5Vi«^ : BT^LTV^-S. @ 

[0 0 11] ^''^(Dmm^Sc.^mz^i^^x, ^ne.©i^7 
[0 0 12] 06, mi \z^^n^^oiz. mj^ms. 

ttlfeJ^fi£-rs<i:€f©H^^. H^-y-'f XfCfeft 

[0 0 13] tigoT, mmmm^^tsz.n<b^i&^^¥i- 

[0 0 14] BP'S, »*-^©^fc,^l-r6LffiT«S:i®«fe 

[0 0 15] ^^*s^rI^c*3^^T^^. c©,^coiEM*i^< 



(4) 



^m2 002-7526 



[0 0 16] ±fB^s^£«ft-r^fc«e>ic. *^B^T'«. 



coo 1 73 7*-;^X*«=*<-5e/j:-tS:©^^4S<o^| 

,^^m. f dtt. c u -ess 

Co 0 1 8] 
CSci] 



fd=Al x(cipix/M)XRx/'Vacc 



CO 



acc«JD)tflJE*S-r. 

CO 0 1 9] mmtsmti^?s<u^t. ^^ma^mmmit 

f d=A 2 XR2xy"Vacc/V"( 1 + 0 
ceiT. A2«^^. I p«:7'n-yttSit. BO (4 IV 

CO 0 2 1] f&*«iStiMJ^T«. ^ C2D fx^sn-f. 

»SB 0 7!>t#^^fciiSVi«|^iarmM«^ili© 
f d=A2 XRix/^Vacc 

CO 0 2 3] ^c*5, ^ Cl] (3D C*3UT. If 

R=0. 6 1 A/o = 0. 7 5/(axy"Vacc) 

©M^T«T^:<i:*iT#-5fc*. [1} ~ [3] ©tf 

CO 0 2 5] y^-ti7.(Dm:^^m^o:>mm^m^Lx 



^mmt^A^ [2] TSstt-5. 

CO 0 2 03 

ciec23 

7 3X(Ip/B0)X 1 0'4) -- [2] 

^ C2] CD (Ip/BO) o:S*^#^^(C/hS 

C3] 

CO 0 2 23 
C»33 



C3] 



CO 0 2 43 

Cl^43 



C4] 



CO 0 2 63 ^fc.^-re. Laftje#g!:t?«, Jn3a«ffi^« 
CO 0 2 73 ^s.*i-re> La»t^#s-e«. cnecotf® 

CO 0 2 83 7*-*X®^t>-a-fcVi±fS<i:TfE 

0. s; cn ~ (33 (Df^mt:m^^x. m'l^xmmum 
CO 0 2 9] se>tc. ^i.«-r^.Lfi©^^(ii(cs-p*#. 

1 HtSK 0 ii^-S 7 ;t - * :^ ^Mf 7 :t - 7. $t| 



CO 0 3 0] y:t-ti7.mm^^X'\!i. m&oy^-t) 
7.^W^'P'b\zvxy:t-ijx^mmvtcir), m&<r>y 

it-fi7.^^^t.\^Xy :i-t)7.^m^\^tz^ . ^^^^ 

CO 0 3 13 setc, «iOjiAyfc'lfi»:H«!«^f«-e»e. 

■a. «?3fc^?^®^,^@iKA^e.n-^-rs¥^e<!:, :i©m 

CO 0 3 2] ||.^aiS$:a:^-rSfc4i)©HMS'&fig (»-^ 

\t. mmL^-^^^\zw&\^it.w^<r>m'Sk^^<r)n'Sk'^^ 
^Wc mA.a, riTBE«)y7h) \zmm\^x. 

CO 0 3 3] aii^®lfe®tpj^.*-7!>^e^l.^5.gg 

CO 0 3 4] mjkmmt:ii^±-r^tztbizmm-r^m^m 
i->x<DWMummm^m^r^:itf}^x^^. ^<Dtc 

46. ^B£a^^±©fitiic<D2,^$fi3£-r*Sfiai4SJt3t^ 



(5) 



t*§S2 002-7526 



e.ti«$nfc2,^M®iS$©ii$n-^L, coym^^m 

[0 0 3 5) 

[0 0 3 6) mi\t, *5gE«©-CTT35S^««^ffia 

m. (SEM) <Dmmm^^-v$>^. mmi tmimmz 

(r)miz\-i. -7^ i7a^n±y-t)- (cpu) 4 0-p$ijffli^ 
nSitSJE$im«ilS2 0lrJ;0l|/£j!>^EPin$tl. ^)t<DX 

•5. iS@l im2^®3 0PBTir«. CPU4 0T**dffl^r 

[0 0 3 7] i;^<:ll^i^4«, U>X$iJW«!li2 1 T$iJ 
2iR«U'>XW«@aS2 2T«IIP^nfciRmU'>X6 

[0 0 3 8] i;<>:«^^4tt. ^a£3-f;i/9TMi|Sf 1 0 
2 a, 12btt. ?*!^U'>X7(75±ge(Cjiff 2 

[0 0 3 9] lltl'E>o:>2'Amm 2 a, 12btt. -^-CO 

^, 2;^cM^;^agi 3 a:fej:ijti 3 b-es^m^ns. 

[0 0 4 0] 2;*:(i^«im«§l 3 a. 13b<D«^tt. 

^tl^'nft-^liligi 14a, 14b *«T. ^ft^ i: U 

u 2 5 tciBtftsnfcHfisit^tt. m^7pmm2 e \zmm 

[0 0 4 1] Jl/9(7)ft^«. S^f&^JCJJSDT 

a -f ;U$tr^ttjl 2 4 t:i J; D ^ tl-5 , 

[0 0 4 2] m.^(^mtj:i>mik(Dmm\t, cpu4o-e 

mm;<=h') 3 2\zmm^n^ mmmm^m) = h*^^ 

[0 0 4 3] Sit. mm^^Eij 3 2(Dmm\t. cpu4 
fig^n. iiitfe^^^ru 2 5tctsts$nT4it^^^e2 etc 



[0 0 4 4] -^Bgili^fJ. 3 2 lCt,t2ifr -S 

c:i:*«-r#«>. /J:*3, CPU4 0lCfSte$ 

© A- K X 7 T«li^l!fi!ia:OtiSM (CfT A -5 d <t A> ^> . 

[0 0 4 5] 02«. S EM05A- K-^xTSiJiS^lfflWC 
PUittgiJtC. X— 5'jiaS^V>V>'>'f >3'7x— X 

©-C9J-eftS^a£«^ia»fiS (SEM) ©«ElliS«jfi!cEIT 

[0 0 4 6] JKDCTTtt. siiwcpu4 0fr!fia«-ji=sn 
fcH^p^^ u 3 2(c. mmmm^-B.mmi'ft'^^ ^f- 

^, fePC4 2{CfeM$n;rcBi»7'-iS'tt, fePC4 2 
$tl-&. CCD-&fSiii|g«, 7^— iS'iaLafflPC4 2fC®i^ 
[0 0 4 7] S3«. «S:iii^<^ai^5lOii:*^©7:t 

[0 0 4 8] *ft)U'>X7gC{c$ft*f$4;;^j;7:t-:^(X$tJW 

7:t-*X$iJffllffl$iJffll«ilSl 7T$iJ^-r-2);:<l:fCj;0, 
[0 0 4 9] 04«, |g»:Bi««)aiSS®0ii*l^©7* 

[0 0 5 0] jt*!^U>X7Cijff^tC!SiJ<757*— 

[0 0 5 1] 0 5«. tt»:H«©ail^fl5t03i*-^©7* 

[0 0 5 2] n«ki^>x^7\z\'Am.=iF-i:mm-t^y^ 

■r€.KiiEfB)j!iDte*ij»«iisi 9*^iHE$ti. mm'^mm 
I 9\z^r)un<n%m.^um-t^z.L\,z^Ki. i'An=f- 
CD 7 ^-tsTs^m^mtr ^ . 
[0 0 5 3] g3 8». mism.^m'&\^t:mmmm^mK> 

:$'«, iii^»^5£iaffi mm.^WL^^Wi) \zmm.'^'^m. 



[0 0 5 4] mmcpvx'it. miE<r>mm^^ti' 

[0 0 5 5] 5*-'^U-:5'tt^€>tC. 
*X©IfflI»3*HxT. Un d e r 7*-*;^;&|fi)^Ov e 

■5. 

[0 0 5 6] 0 9«. ^,^aiS©fi*Ji5^LTai^li« 
[0 0 5 7] 01 0«. ^.^(D^^iefflSJiSbTai^ 

[0 0 5 8] 7;i--;t/x®±Et/^£-SiSi|EfoSI5'fi: 

CPUlrSSf'S. 

[0 0 5 9] KiBICPU-e«. Ctl5.S^^ftfcS-3'# 

e3gwj:iiQifejRtji.^ic-re. b«*»i)fr-5. 

[0 0 6 0] 

to 0 6 1] ^UT. il^feBiOjii;».tr!£f.S;&lti|Ef'vohf 
-AMMS (lilll^roft^irtfcW S^Wi^cS/hMt: 

[0 1 ] *^?^0-9SJ-e*S^3!E«^ffilS^®«llilS«5fi!t 



it#M2 002-75263 
[02] x-^5!lS^V>Vv->'f >5':7i-Xfigtl^ 
[0 3] 1tS!cB«i®aiB?l{0ji*-l^©7*-*;^«!lffll* 

[04] mw.mmoi'mm-^*)TL^m<Dy^-ij7.mm^ 

^«?liSiMo«i§«5^0T -5 , 
[0 5] «^B^©iSig^Sli9 3aii;>-^©7*-;^7X$iJWSr 

[0 6] iDifSffiA^I^U-C. k*-A»^«6/0^S;^d:-5«^ 
[0 7] lf-A5>ffi!«E*t|^i;T, j[raM«ffi*Wj:S«^ 
[08] Hllim?&J§^bT7*-;^;XC9S^c-5]li^H® 
■5. 

[0 9] m^m.m.n^^^'&x.x-y nr-tiT^cDms.^^ 
C01O] ^fcji^®^5ieBSfi^LT7*-*;^®s^ 

■Sai^BfSfeSrll 0 2.tJ*!l1«7 P-<D-C9J*|ftigf -5 7 P 

-0T*'5. 

[l3F#®Ui?q] 

2-^llSffi, 3-^2|gS, 4-l^«?^ 
^, 5-miiR*l/>X. 6-m2iR^U>X, 7-5* 
mvyX. ^■■•m.'OWL. 9-^^n-f;p. io-Ki|sf, 

1 \-2'.!K'm^^mwim.-^mm (exb) 5!±gi, i 

2 a-iSx:^.;p:^i-©2:;*:ffi#. l 2 b-iSx:*.;!/:^:- 
<r> 2 i 3 a •••fix:^^;!/^- 2 ;i)c«^ffl;^Wgg« 

1 3 \i■■■n:L^)^'^-2)km^mmA^. i 4 a -ex 

^)\/^- 2 1 4 b 2 ^ 

m^ffliiiisg, \^-yit-i3 7.mmmm,m. 16-7 
^-*x*]Wfflai^^iP'f 1 7 •••7*-;*jx^tai 
«SfflftiJW«j®. 1 8-7*-*x$!lPn-i';i/fflfflffli« 
^. 1 9 -|£i|Bf^tt)m£^P«{|g. 2 0-ii;j£$il»« 
in. 2 l-||liR«U>XSd««iIS, 2 2-^2iR^U' 
VXSiJWag, 2 3-*ftlU'>X$d?SlSill. 2 4 "^S 

■zy-i 2 5-^*fflBife>*u. 

3 2-B»>^^:U. 4 0-WiiCPU, 4 2- 
x-^'^fflSfflPC, 4 3-«5^ffl^X^', 



1#M2 002-75263 



mi] 



m2] 



m 2 




2 -SIM I'-mzmm 4-1 5-At«2«u>:r 

1 3 b-JBX*A.-<F-2:^C«#^«Hi« I 4«-«xi|kjl,*|J-2afa^ffiJt«W 

1 4b-Sxi^A.^F-2;M8%^4l4i» 2 0-a£mt«r 2 1-fflG3|tU 

m/'EV 4 0'-»1IICPU 




4 2 PC 4 3 •ffiRffl'Ei: 51 




(8) 



2002-75263 



m3] 



[04] 



m 3 



3 ■■»*■«■ « ■x. 



— r 

'HE 



.40 



^20 



21 



^22 



12 



24 



^13 



.14 



23 



10 



26 



17 32, 



4 



11^ — p 



.40 



20 



.21 



12 



22 



24 



8KH 



"T 

10 



25 
26. 



18 32. 



1 5-7*-*xM«ifflM 1 7-7:r~*;^MMm«!ma 



1 6™7*-*^ttll««l!.«fe3<;i. 1 6-79r-ftxtffli=]</umian 



(9) 



m5] 

la 5 



11^ — r 



r20 



21 



22 



24 



23 



"T 

10 



25 • 
26. 

19 32, 



#B8 2 002-75263 



8 



T 



7 ;r X(»I6!I«):^[BI 4*1^:1-4 



under 7*-*;^:^rS| ^ ^^.j^a,^ Over 7:^-^ :^:^,61 




]|K^«J«I|BBI<D UZi£\.f 
Under ■? OTSfeft 



T 



J 




YES 



a/£ltSE-fb«-ttS 

I 



1 


r 





002-75263 



[0 9] 



7 * - * ^ i7)S!iffii^isi € tg^r * 



Under — *^^l6] 




over ^rt— *JC:^iqj 



iS^<7) 7 fit 



M^^mtimo 1/2 /fit 





r 






r 






YES 



I 



1 







(12) 



#88 2 002-7526 



mi 0] 

m 1 0 



a®? n fcs-<7) 7 :t - * ;^ CDS# 




YES 



7 :t - * ^ ffl S He^^-fbS C It ^-ft 



(51) Int. Cl. 7 mtltm 
HO 1 J 37/28 

m)^mm wm sin 



F I T-7D-h' (##) 

H 0 1 J 37/28 B 

3?tt?mt)'fc^fe*^rU;*C^m^882SJte « 

(72)581^* AitiVffi 

3?«^mt^fc:•^/J:;>^rtT;*:^^!^^882#ife 



(13) 



4#B8 2 002-75263 



F^^-A(#%) 5C033 MM02 MM05 UU05 UU06 



